Insulin restores neuronal nitric oxide synthase expression in streptozotocin-induced diabetic rats.
Nitric oxide (NO) is known to play an important role in the pathophysiology of insulin-dependent diabetic mellitus (IDDM). In an attempt to investigate the relation between insulin and NO in IDDM, the present study employed male Wistar rats to induce IDDM by intravenous injection of streptozotocin (STZ). Four groups of rats were used; untreated normal control group, insulin treated STZ group, vehicle-treated STZ control, and one group of age-matched rats which were orally supplied with glucose to increase plasma glucose (glucose-challenged rats). Changes of the activity and gene expression of neuronal nitric oxide synthase (nNOS) were examined in cerebellum and kidney of these groups. The activity of nNOS in cerebellum, determined by conversion of [3H] L-arginine to [3H] L-citrulline, in STZ-induced diabetic rats was markedly lower than normal rats. Insulin treatment reversed the nNOS activity. Similar reversion by insulin treatment was also obtained in the gene expression of nNOS. However, the activity and gene expression of nNOS in glucose-challenged rats were not different from those in normal rats. The role of hyperglycemia can thus be ruled out. These findings indicated that an impairment of nNOS in the brain of rats with IDDM is mainly due to the absence of insulin.